Produkte
Products

A_ TUVRheinland®

Prufbericht - Nr.:
Test Report No.:

01200178 001

Seite 1 von 53
Page 1 of 53

Auftraggeber:
Client:

Redpine Signals Inc.
2107 N.First Street,

Suite 680

San Jose, CA 95131-2019
US.A

Gegenstand der Prifung:
Test item:

802.11 abgn WiSeConnect MODULE

Bezeichnung: RSWC301 Serien-Nr.: Engineering Sample
Identification: Serial No.

Wareneingangs-Nr.: 1403022454 Eingangsdatum:  19.12.2012

Receipt No.: Date of receipt:

Prifort:

Testing location:

Refer Page 4 of 53 for test facilities

Priafgrundlage:
Test specification:

FCC Part 15, Subpart E

Prufergebnis:
Test Result:

Der Priufgegenstand entspricht oben genannter Prifgrundlage(n).

The tests item passed the test specification(s).

Pruflaboratorium:
Testing Laboratory:

TUV Rheinland (India) Pvt. Ltd.

82/A, 3rd Main, West Wing, Electronic City Phase 1

Hosur Road, Bangalore — 560 100. India
FCC Registration No.: 176555

gepruft / tested by:

kontrolliert / reviewed by:

M.N

25.01.2013 Raghavendra Kulkarni W

22.01.2013 Vinay.N
Engineer Manager T
Datum Name/Stellung  Unterschrift Datum Name/Stellung Unterschrift
Date Name/Position Signature Date Name/Position Signature
Sonstiges /Other Aspects:  FCC ID : XF6-RSWC301
Abkurzungen: P(ass) = entspricht Prufgrundlage Abbreviations: P(ass) = passed
F(ail) = entspricht nicht Prifgrundlage F(ail) = failed
N/A = nicht anwendbar N/A = not applicable
N/T = nicht getestet N/T = not tested

Dieser Prifbericht bezieht sich nur auf das o.g. Prifmuster und darf ohne Genehmigung der Prifstelle nicht
auszugsweise vervielfaltigt werden. Dieser Bericht berechtigt nicht zur Verwendung eines Prifzeichens.

This test report relates to the a. m. test sample. Without permission of the test center this test report is not permitted to be duplicated in
extracts. This test report does not entitle to carry any safety mark on this or similar products.

TUV Rheinland LGA Products GmbH - TillystraRe 2 - D - 90431 Nirnberg - Tel.: +49 911 655 5225 - Fax: +49 911 655 5226

Mail: service@de.tuv.com - Web: www.tuv.com

Rev.:1.2 2009-12-29 / approved: M.Jungnitsch




A_ TUVRheinland®

www.tuv.com
Test Result Summary

Clause Test Item Result
15.407 (a) EBW and OBW Pass
; Pass

15.407 (a) Maximum Conducted Output Power
15.407 (a) Power Spectral Density Pass
15.407 (a) Peak Excursion Pass
15.209/15.407 Band Edge Compliance Pass
Radiated Spurious Emissions and Restricted bands p

15.209/15.205/15.407 | of operation ass

Note: FCC part 15 Subpart C test results are covered in Test report: 01200177 001.
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List of Test and Measurement Instruments

TUV Rheinland (India) Pvt. Ltd., Bangalore

Equipment Manufacturer Model SIN Cgﬂgrggén
EMI Test Receiver Rohde &Schwarz ESU 40 100288 21.06.2013
Hybrid Log Periodic antenna ETS Lindgren 3142D 00081354 26.06.2013
Broadband Horn Antenna Frankonia HAX-18 HAX18-802 23.03.2013
Emission Horn Antenna ETS Lindgren 116706 00107323 24-08-2013
Active Loop Antenna Frankonia LAX-10 LAX-10-800 11-04-2013
Spectrum Analyzer Agilent E4407B US41192772 | 17.03.2013
Technologies

Testing Facilities

TUV Rheinland (India) Private Limited
No. 108, West Wing

Electronic city Phase |

Bangalore — 560100
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General Product Information

Product Function and Intended Use

The RS-WC-301 module is a complete IEEE 802.11a/b/g/n wireless device server that provides a wireless
interface to any equipment having a UART, SPI or USB interface. The module integrates a MAC,
baseband processor, RF transceiver with power amplifier; and all WLAN protocol and networking stack
functionality in embedded firmware to make a fully self-contained 802.11n WLAN solution for a variety of
applications. The module integrates an antenna and a U.FL connector for external antenna with an option
to select either one of them.

Ratings and System Details

Operating Frequency 5150 - 5250 MHz

No. of channel Refer page 6 of 53, Table 2

Channel Spacing 20 MHz

802.11a 8.84 dBm
802.11n 8.99 dBm

OFDM with BPSK,QPSK, 16-QAM,
Modulation 802.11a 64-QAM
802.11n BPSK,QPSK,16-QAM,64-QAM
802.11n: 6.5, 13, 19.5, 26, 39, 52, 58.5, 65 Mbps

Transmitted Power

Data Rate 802.11a: 6, 9, 12, 18, 24, 36, 48, 54 Mbps
Antenna Type Refer page 2 of 53 — Table 1

Number of antenna Two Alternative

Antenna Gain Refer page 6 of 53 — Table 1

Supply Voltage 3.1-3.6 VDC

Dimensions 20 i  17.5 i x 345 mm (odie)
Environmental -40°C to +85°C

Test Conditions:
Supply Voltage: 5V DC from USB

Environmental conditions:

Temperature: +23°C RH: 62%

Test Report No.: 01200178 001 Date: 22.01.2013 Page 5 of 53
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Test Set-up and Operation Mode

Principle of Configuration Selection

Transmission was enabled with 100% duty cycle duty on low, mid and high channel.

Test Operation and Test Software

Hyper terminal in the computer used to enable the transmission with 100% duty cycle, changing channels
(low/mid/high) and data rates on the EUT for the tests in this report.

Special Accessories and Auxiliary Equipment
- None

Countermeasures to achieve EMC Compliance
- None

Table of Carrier frequencies

Frequency
Frequency Band Channel No. (MH2)
36 5180
40 5200
5150 — 5250 MHz 24 5220
48 5240
Table 2
Antennas Used
Antenna Antenna Gain Type of
Number Make Model/Part # (dBi) Antenna
Antenna 1 Rainsun AN1003 1 dBi Multilayer Chip
antenna
Antenna 2 Pulse W1043 2 dBi External
antenna
Table 1

Test Report No.: 01200178 001 Date: 22.01.2013 Page 6 of 53
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Test Methodology

Radiated Emission Test

The radiated emission measurement was performed according to the procedures in ANSI C63.4-2003.
The equipment under test (EUT) was placed at the middle of the 80 cm high turntable, and the EUT is 3
meters far from the measuring antenna. The turntable was rotated 360" for obtaining the maximum
emission. The height of the measuring antennas was scanned between 1m and 4m, and the antenna
rotated to repeat the measurements for both the horizontal and vertical antenna polarizations. Repeat the
measurement steps until the maximum emissions were obtained. The measurement above 1000MHz was
performed by horn antenna. The measurement below 30MHz was performed by loop antenna.

The EUT was rotated around the X-, Y-, and Z-Axis and the results from worst case axis are recorded.

Semi-anechoic Chamber

3m

A

| | I ‘ ‘ \ Pre-Amplifier Measuring Receiver /
I
EUT | I ‘ ‘ Spectrum Analyzer

I  Turntable

Ground Plane

Test Report No.: 01200178 001 Date: 22.01.2013 Page 7 of 53



A_ TUVRheinland®

www.tuv.com

Test Results

EBW and OBW Section 15.407 (a)

Test Specification FCC Part 15 Section 15.407(a)
Measurement Bandwidth (RBW) 300 kHz

Test Method:

EUT Spectrum
Analyzer
Test Result:
Modulation: 802.11a
Data Rate Frequenc EBW oBWwW
(Mbps) Channel. No (I(\q/IHz) ’ (MH2) (MH2)
36 5180 20.08 16.87
6 40 5200 25.15 17.11
48 5240 24.97 16.98
36 5180 19.90 16.76
24 40 5200 20.03 16.84
48 5240 21.10 16.84
36 5180 19.79 16.78
54 40 5200 19.93 16.74
48 5240 19.77 16.76

Test Report No.: 01200178 001 Date: 22.01.2013 Page 8 of 53



www.tuv.com

A TUVRheinland®

Ref 15 dBm Atten 15 dB

#Peak

Log

10 ry

dB/

Offst | .-

11
dB

Center 5.18 GHz
#Res BW 300 kHz

Occupied Bandwidth

Transmit Freq Errar
¥ dB Bandwidth

#VBW 1 MHz

16.8751 MHz

9.750 kHz
20.085 MHz

Span 40 MHz
Sweep 9.99 ms (1000

Oco BWY % Puwr
¥ dB

89.00 %
-26.00 dB

Data Rate: 6Mbps

Channel Frequency: 5180MHz

Ref 15 dBm Atten 15 dB

#Peak

10 ,.r?‘ "

dB/ Ly et s Hlwra o,

Offst

11

dB

Center 5.2 GHz Span 40 MHz

#Res BW 300 kHz #VBW 1 MHz Sweep 9.99 ms (1000
Occupied Bandwidth Occ BYY % Puwr 99.00 %

17.1101 MHz ¥xdB  -26.00dB

Transmit Freq Error -349.239 kHz
¥ dB Bandwidth 25155 MHz

Data Rate: 6Mbps

Channel Frequency: 5200MHz
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Ref 15 dBm Atten 15 dB

#Peak

Log A

10 i

dB/ W‘W‘FJ

Offst

11
dB

Center 5.24 GHz
#Res BW 300 kHz

Occupied Bandwidth
16.9875 MHz

-35.748 kHz
24974 MHz

Transmit Freg Errar
¥ dB Bandwidth

#VBW 1 MHz

Span 40 MHz
Sweep 9.99 ms (1000

Cloe BYWY % Pwr
% dB

59.00 %
-26.00 dB

Data Rate: 6Mbps

Channel Frequency: 5240MHz

Ref 15 dBm Atten 15 dB

#Peak

Log - =

T wr—,- =

10 7

dB/

Offst |._

11

dB

Center 5.18 GHz
#Res BW 300 kHz

Occupied Bandwidth
16.7625 MHz

-18.306 kHz
19.905 MHz

Transmit Freg Error
¥ dB Bandwidth

#VBW 1 MHz

Span 40 MHz
Sweep 9.99 ms (1000

Oce BWY % Py
x dB

89.00 %
-26.00 dB

Data Rate: 24Mbps

Channel Frequency: 5180MHz
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Ref 15 dBm Atten 15 dB
#Peak
Lo e e i Wrn e Tt iy,
] / \
10 7 i
dB/ [ et 2 mwm.h
Offst
11
dB
Center 5.2 GHz Span 40 MHz
#Res BW 300 kHz #VBW 1 MHz Sweep 9.99 ms (1000
Occupied Bandwidth Occ BYY % Pur 99.00 %
16.8464 MHz xdB  -26.00 dB
Transmit Freg Error -3.169 kHz
¥ dB Bandwidth 20031 MHz

Data Rate: 24Mbps

Channel Frequency: 5200MHz

Ref 15 dBm Atten 15 dB

#Peak

Log

?

10 7

dB/ m
Offst

11

dB

Center 5.24 GHz
#Res BW 300 kHz

Occupied Bandwidth

Transmit Freg Error
¥ dB Bandwidth

#VBW 1 MHz

16.8480 MHz * B

-13.064 kHz
21108 MHz

Span 40 MHz
Sweep 9.99 ms (1000

Cco BYWY % Puwr 99.00 %

-26.00 dB

Data Rate: 24Mbps

Channel Frequency: 5240MHz
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Ref 15 dBm Atten 15 dB

#Peak

Log o —

10 7

dB/

Offst

11

dB

Center 5.18 GHz
#Res BW 300 kHz

Occupied Bandwidth
16.7855 MHz

-HH2.475 Hz
19.791 MHz

Transmit Freg Errar
¥ dB Bandwidth

#VBW 1 MHz

Span 40 MHz
Sweep 9.99 ms (1000

Cloe BYWY % Pwr
x dB

93.00 %
-26.00 dB

Data Rate: 54Mbps

Channel Frequency: 5180MHz

Ref 15 dBm Atten 15 dB

#Peak

I i

Log

10 e

dB/

e
Offst

Aot
Clinie 11

11

dB

Center 5.2 GHz
#Res BW 300 kHz

Occupied Bandwidth
16.7423 MHz

-6.837 kHz
19.930 MHz

Transmit Freg Error
¥ dB Bandwidth

#VBW 1 MHz

Span 40 MHz
Sweep 9.99 ms (1000

Cco BYW % Pwr
% dB

99.00 %
-26.00 dB

Data Rate: 54Mbps

Channel Frequency: 5200MHz
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Ref 15 dBm Atten 15 dB
#Peak
Lng Al I LA o
dB/ 12 N, &
Offst Fnditn
11
dB
Center 5.24 GHz Span 40 MHz
#Res BW 300 kHz #VBW 1 MHz Sweep 9.99 ms (1000
Occupied Bandwidth Oce BW % Pur 99.00 %
16.7609 MHz <48 2600 6B
Transmit Freg Errar -00.1589 kHz
¥ dB Bandwidth 19775 MHz
Data Rate: 54Mbps Channel Frequency: 5240MHz
Modulation: 802.11n
Data Rate Frequency EBW OBW
(Mbps) Channel. No (MHz) (MHz) (MHz)
36 5180 20.38 17.79
6.5 40 5200 24.65 17.84
48 5240 23.33 17.86
36 5180 20.18 17.73
39 40 5200 204 17.81
48 5240 23.52 17.82
36 5180 19.94 17.75
65 40 5200 20.15 17.76
48 5240 20.17 17.79
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Ref 15 dBm Atten 15 dB
#Peak
Lo A
g ¥ <
10 7 N
dB/ N o,
Offst WM [ (R
11
dB
Center 5.18 GHz Span 40 MHz
#Res BW 300 kHz #VBW 1 MHz Sweep 9.99 ms (1000
Occupied Bandwidth Occ BW % Pwr 99.00 %
17 7940 MHz xdB  -265.00dB
Transmit Freg Errar 17.445 kHz
% dB Bandwidth 20.384 MHz
Data Rate: 6.5Mbps Channel Frequency: 5180MHz
Ref 15 dBm Atten 15 dB
#Peak
Lo L ks m= el
9 P \
10 7 5
dB/ mew il E—
Offst
11
dB
Center 5.2 GHz Span 40 MHz
#Res BW 300 kHz #VBW 1 MHz Sweep 9.99 ms (1000
Occupied Bandwidth Occ BW % Pwr 99.00 %
17 8499 MHz xdB 26500 dB
Transmit Freq Error 18.619 kHz
¥ dB Bandwidth 24,658 MHz
Data Rate: 6.5Mbps Channel Frequency: 5200MHz
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Ref 15 dBm Atten 15 dB
#Peak
Lﬂg g ik Ry oL Ll . el
7
10 7 5
dB/ Mww mw
Offst
11
dB
Center 5.24 GHz Span 40 MHz
#Res BW 300 kHz #VBW 1 MHz Sweep 9.99 ms (1000
Occupied Bandwidth Occ BYY % Puwr 99.00 %
17.8634 MHz <48 250008
Transmit Freq Error 3.129 kHz
¥ dB Bandwidth 23.339 MHz

Data Rate: 6.5Mbps

Channel Frequency: 5240MHz

Ref 15 dBm Atten 15 dB
#Peak
Lo - —— el
0 b <
/ i
dB/ > 7 N,
Offst [ serbtdraboe g’ e
11
dB
Center 5.18 GHz Span 40 MHz
#Res BW 300 kHz #VBW 1 MHz Sweep 9.99 ms (1000
Occupied Bandwidth Occ BW % Pwr  99.00 %
17.7308 MHz (4B 2500 0B
Transmit Freq Error 0.271 kHz
¥ dB Bandwidth 20.185 MHz

Data Rate: 39Mbps

Channel Frequency: 5180MHz
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Ref 15 dBm Atten 15 dB

#Peak

Log L+ i i s e - 2es

4B/ [l il e

Offst

11

dB

Center 5.2 GHz Span 40 MHz

#Res BW 300 kHz #VBW 1 MHz Sweep 9.99 ms (1000
Occupied Bandwidth Occ BYY % Puwr 99.00 %

17.8115 MHz »dB  -26.00 dB

Transmit Freg Error 7072 kHz
¥ dB Bandwidth 20.404 MHz

Data Rate: 39Mbps

Channel Frequency: 5200MHz

Ref 15 dBm Atten 15 dB

#Peak

Py
ng | Binie

10 7

dB/

L —

Offst

11

dB

Center 5.24 GHz
#Res BW 300 kHz

Occupied Bandwidth
17.8216 MHz

-2.492 kHz
23.525 MHz

#VBW 1 MHz

Transmit Freq Error
¥ dB Bandwidth

Qoo BYWY % P

Span 40 MHz

Sweep 9.99 ms (1000

99.00 %

xdB -Z6.00 dB

Data Rate: 39Mbps

Channel Frequency: 5240MHz
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Ref 15 dBm Atten 15 dB
#Peak
Lo - S U SN VR
0 4 <
f i,
dB/ =7 XS
Offst WW w%“"ﬂ*m
11
dB
Center 5.18 GHz Span 40 MHz
#Res BW 300 kHz #VBW 1 MHz Sweep 9.99 ms (1000
Occupied Bandwidth Occ BWW % Pwr 99.00 %
17.7510 MHz <68 0048
Transmit Freg Errar 54,5899 Hz
¥ dB Bandwidth 19.947 MHz

Data Rate: 65Mbps

Channel Frequency: 5180MHz

Ref 15 dBm Atten 15 dB

#Peak

Log

?

10 r

f..A}

dB/

S

Offst

11

dB

Center 5.2 GHz

Span 40 MHz

#Res BW 300 kHz #VBW 1 MHz Sweep 9.99 ms (1000
I 1 ccC o Wl . 1]
Occupied Bandwidth Occ BYY % P 99.00 %
17.7639 MHz xdB  -26.00 dB
Transmit Freg Error 3318 kHz
% dB Bandwidth 20156 MHz

Data Rate: 65Mbps

Channel Frequency: 5200MHz

Test Report No.: 01200178 001

Date: 22.01.2013 Page 17 of 53



A TUVRheinland®

www.tuv.com

Ref 15 dBm Atten 15 dB
#Peak

Log £ N YO AT ]
10 J,J’ )\

dB/ i v
Offst Py

11
dB

Center 5.24 GHz Span 40 MHz

#Res BW 300 kHz #VBW 1 MHz Sweep 9.99 ms (1000
Occupied Bandwidth Occ BWY % Pur 99.00 %

17.7937 MHz xdB -500dB

Transmit Freq Error -12.609 kHz
¥ dB Bandwidth 20175 MHz

Data Rate: 65Mbps Channel Frequency: 5240MHz
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Maximum conducted output power Section 15.407(a)
Result Pass

Test Specification FCC Part 15 Subpart E

Measurement Bandwidth (RBW) 1 MHz

Requirement For the band 5.15-5.25 GHz, the maximum conducted output power over

the frequency band of operation shall not exceed the lesser of 50 mW or 4
dBm + 10log B, where B is the 26- dB emission bandwidth in MHz

For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum
conducted output power over the frequency bands of operation shall not
exceed the lesser of 250 mW or 11 dBm + 10log B, where B is the 26 dB
emission bandwidth in MHz.

Note: For measurement of Maximum conducted output power method SA-1 was used

Test Method:

EUT Spectrum
Analyzer
Test Result:
Modulation: 802.11a
Data Rate Frequency Output power Limit Margin
(Mbps) | Channel No. (MHz) (dBm) (dBm) (dB)
36 5180 3.64 16.98 -13.34
6 40 5200 8.84 16.98 -08.14
48 5240 8.43 16.98 -08.55
36 5180 3.63 16.98 -13.35
24 40 5200 8.67 16.98 -08.31
48 5240 8.43 16.98 -08.55
36 5180 3.61 16.98 -13.37
54 40 5200 7.39 16.98 -09.59
48 5240 7.08 16.98 -09.90

Test Report No.: 01200178 001 Date: 22.01.2013 Page 19 of 53
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Ch Freg 518 GHz

Channel Power Averages: 100

Ref 15 dBm Atten 15 dB

#Ag

Log el e

10 ril T

dB/ 7 S

1

dB

Center 5.18 GHz Span 30 MHz

#Res BW 1 MHz #VBW 3 MH=z Sweep 19.98 ms (1000
Zhannel Powier Fower Spectral Density
3.64 dBm [20.0000 MHz -69.37 dBm/Hz

Data Rate: 6Mbps Channel Frequency: 5180MHz

Ch Freq 5 . Trig Free

Channel Power Averages: 100

Ref 15 dBm Atten 15 dB

#Mwg

Log =]

10 T

dB/ - L

Offst

11

dB

Center 5.2 GHz Span 30 MHz

#Res BW 1 MHz VBW 3 MHz Sweep 19.98 ms (1000
Channel Power Fower Spectral Density
8.84 dBm [25.0000 MHz -65.14 dBm/Hz

Data Rate: 6Mbps Channel Frequency: 5200MHz
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Ch Freq Trig  Free

Channel Power Averages: 100

Ref 15 dBm Atten 15 dB

#Mwg

Log

10 ;f "'r.\‘

dB/ — e

Offst umsmernnhin . ]

11

dB

Center 5.24 GHz Span 40 MHz

#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000
Channel Power Fower Spectral Density
8.43 dBm [/25.0000 MHz -65.55 dBm/Hz

Data Rate: 6Mbps Channel Frequency: 5240MHz

Ch Fre 0 5. 5H z Tri v} Free

Channel Power Averages: 100

Ref 15 dBm Atten 15 dB
#PAwg
Log o "~
10 i T
dB/ 7 N
Offst i
11
dB
Center 5.18 GHz Span 30 MHz
#Res BW 1 MHz H#VBW 3 MHz Sweep 19.98 ms (1000
Channel Poweer Fower Spectral Density
3.63 dBm [/20.0000 MHz -69.38 dBm/Hz
Data Rate: 24Mbps Channel Frequency: 5180MHz
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Ch Freq 5.2 GHz Trig  Free

Channel Power Averages: 100

Ref 15 dBm Atten 15 dB

#MAwg

Log S

10 S

dB/ T .

Offst

1

dB

Center 5.2 GHz Span 30 MHz

#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000
Channel Poweer Fower Spectral Density
8.67 dBm /20.0000 MHz -64.34 dBm/Hz

Data Rate: 24Mbps Channel Frequency: 5200MHz

Ch Freg 24 SHz Trig  Free

Channel Power Averages: 100

Ref 15 dBm Atten 15 dB

#Mwg

Log e e

10 i ]

dB/f o -

Offst |f—=—="""""T D

11

dB

Center 5.24 GHz Span 40 MHz

#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000
Channel Power Fower Spectral Density
8.43 dBm [20.0000 MHz -64.58 dBm/Hz

Data Rate: 24Mbps Channel Frequency: 5240MHz
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Ch Freq 518 GHz

Channel Power Averages: 100

Ref 15 dBm Atten 15 dB
#Awg
Log o ' -~
10 ¥ T
dB/ 7 N
Offst —— ~—
11
dB
Center 5.18 GHz Span 30 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000
Channel Power Fower Spectral Density
3.61 dBm [20.0000 MHz -69.40 dBm/Hz
Data Rate: 54Mbps Channel Frequency: 5180MHz

Ch Freq 5 . Trig Free

Channel Power Averages: 100

Ref 15 dBm Atten 15 dB

#Mwg

Log

10 =

dB/ i o

Offst - e el ST

11

dB

Center 5.2 GHz Span 30 MHz

#Res BW 1 MHz H#VBW 3 MHz Sweep 19.98 ms (1000
Channel Power Fower Spectral Density
7.39 dBm [/20.0000 MHz -65.62 dBm/Hz

Data Rate: 54Mbps Channel Frequency: 5200MHz
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Ch Frag = Triy Frea

Channel Power Averages: 100

Ref 15 dBm Atten 15 dB
#Mwg
Log
Pl ™
10 i 3,
dB/f i [
ﬂﬁst Mdﬂ" - o ki |
11
dB
Center 5.24 GHz Span 40 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000
Channel Power Fower Spectral Density
7.08 dBm [20.0000 MHz -65.93 dBm/Hz
Data Rate: 54Mbps Channel Frequency: 5240MHz
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Modulation: 802.11n

A_ TUVRheinland®

Output . .
Data Rate Frequency Limit Margin
(Mbps) Channel No. (MHz) aBm) (dBm) (dB)
36 5180 4.05 16.98 -12.93
6.5 40 5200 8.99 16.98 -07.99
48 5240 8.67 16.98 -08.31
36 5180 3.89 16.98 -13.09
39 40 5200 9.01 16.98 -07.97
48 5240 8.62 16.98 -08.36
36 5180 3.91 16.98 -13.07
65 40 5200 7.74 16.98 -09.24
48 5240 7.39 16.98 -09.59

5.18 GHz

Ch Freg

Channel Power

Averages: 100

Ref 15 dBm Atten 15 dB

#Bwrg

Log =

10 ,rf'l; _"‘\\\‘

dB/ 7 .

11

dB

Center 5.18 GHz Span 30 MHz

#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000
Channel Power Fower Spectral Density
4.05dBm [/20.0000 MHz -68.96 dBm/Hz

Data Rate: 6.5Mbps Channel Frequency: 5180MHz
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A TUVRheinland®

Trig  Free

Channel Power

Ref 15 dBm Atten 15 dB

Averages: 100

#Mwg

Log

10 7

dB/ o

Offst

11

dB

Center 5.2 GHz
#Res BW 1 MHz

Span 30 MHz

VBW 3 MHz Sweep 19.98 ms (1000

Channel Power

8.99 dBm [25.0000 MHz

Fower Spectral Density

-64.99 dBm/Hz

Data Rate: 6.5Mbps

Ch Freg

Channel Power

Channel Frequency: 5200MHz

Trig  Free

Averages: 100

Ref 26 dBm

Atten 25 dB

#log

Log

10

dB/

Offst

11

dB

Center 5.24 GHz
#Res BW 1 MHz

Span 40 MHz

#VBW 3 MH=z Sweep 19.98 ms (1000

Channel Power

8.67 dBm [/25.0000 MHz

Fower Spectral Density

-65.31 dBm/Hz

Data Rate: 6.5M

bps

Channel Frequency: 5240MHz

Test Report No.: 01200178 001

Date: 22.01.2013
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Ch Freg

Channel Power Averages: 100

Ref 15 dBm Atten 15 dB
# Mg
Log
dB/ ¥ ™.
Offst 7 ]
11
dB
Center 5.18 GHz Span 30 MHz
#Res BW 1 MHz #VBW 3 MH=z Sweep 19.93 ms (1000
Channel Power Fower Spectral Density
3.8 dBm [20.0000 MHz -69.12 dBm/Hz
Data Rate: 39Mbps Channel Frequency: 5180MHz

Ch Freq

Channel Power Averages: 100

Ref 15 dBm Atten 15 dB
#forg
Log L ~
10 ] -
dB/f B
Offst
1
dB
Center 5.2 GHz Span 30 MHz
#Res BW 1 MHz #VBW 3 MH=z Sweep 1998 ms (1000
Channel Power Fower Spectral Density
9.01 dBm [20.0000 MHz -64.00 dBm/Hz
Data Rate: 39Mbps Channel Frequency: 5200MHz
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Ch Freg

Channel Power Averages: 100

Ref 15 dBm Atten 15 dB
#Mowg
Log
il ™
10 7 5
dB/ _
Offst ]
1
dB
Center 5.24 GHz Span 40 MHz
#Res BW 1 MHz #VBW 3 MH=z Sweep 1998 ms (1000
Channel Power Fower Spectral Density
8.62 dBm [/25.0000 MHz -65.36 dBm/Hz
Data Rate: 39Mbps Channel Frequency: 5240MHz

Ch Freq

Channel Power Averages: 100

Ref 15 dBm Atten 15 dB

#forg

Log — —f= )

10 f' =

dB/ 7 ~

Offst O e S

11

dB

Center 5.18 GHz Span 30 MHz

#Res BW 1 MHz #WBW 3 MH=z Sweep 19.98 ms (1000
Channel Power Fower Spectral Density
3.91dBm [/20.0000 MHz -69.10 dBm/Hz

Data Rate: 65Mbps Channel Frequency: 5180MHz
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Ch Freq

“hannel Power Averages: 100

Ref 15 dBm Atten 15 dB
#Awg
Log - -
10 J.r'fj \\\
dB/ 7 o
Offst [~ [
11
dB
Center 5.2 GHz Span 30 MHz
#Res BW 1 MHz HVBW 3 MHz Sweep 19.98 ms (1000
Channel Fower Fower Spectral Density
7.74 dBm [20.0000 MHz -65.27 dBm/Hz
Data Rate: 65Mbps Channel Frequency: 5200MHz
5.24 GHz Trig  Free
Channel Power ]
Ref 15 dBm Atten 15 dB
#PAwg
Log
10 ;fr "‘\\:‘
dB/ N
Offst ..--I-'--"‘f"‘"‘""'""""“-'.m.’ ‘M"M
11
dB
Center 5.24 GHz Span 40 MHz
#Res BW 1 MHz H#VBW 3 MHz Sweep 1998 ms (1000
Channel Power Fower Spectral Density
7.39 dBm [/20.0000 MHz -65.62 dBm/Hz
Data Rate: 65Mbps Channel Frequency: 5240MHz
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Peak power spectral density Section 15.407 (a)
Result Pass
Test Specification FCC Part 15 Section 15.407 (a)

Requirement For the band 5.15-5.25 GHz, the peak power spectral density shall not exceed 4

dBm in any 1-MHz band.
For the 5.25-5.35 GHz and 5.47-5.725 GHz bands the peak power spectral
density shall not exceed 11 dBm in any 1 megahertz band.

Note: Though the rule refers to “peak power spectral density”, the intent is to measure the maximum value
of the time average of the power spectral density measured during a period of continuous transmission.

Test Method:

10dB attenuator

EUT Spectrum
[ Analyzer

Test Result:
Modulation: 802.11a

Data Rate Channel No Frequency Total PPSD Limit Margin
(Mbps) ' (MHz) (dBm) (dBm) (dB)
36 5180 -7.02 04.00 -11.02

6 40 5200 -2.93 04.00 -6.93
48 5240 -2.60 04.00 -6.60

36 5180 -6.72 04.00 -10.72

24 40 5200 -2.02 04.00 -6.02
48 5240 -2.14 04.00 -6.14

36 5180 -6.62 04.00 -10.62

54 40 5200 -3.82 04.00 -7.82
48 5240 -3.54 04.00 -7.54

Test Report No.: 01200178 001 Date: 22.01.2013 Page 30 of 53



A TUVRheinland®

www.tuv.com

Mkr1 5.17884 GHz

Ref 10 dBm Atten 10 dB -7.021 dBm
#Bwrg

Log

10 1

dB/s o I . + iy [ N ..

i / \
N / \

100
w1 S2
53 FC

Center 5.18 GHz Span 30 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000 pts)

Data Rate: 6Mbps Channel Frequency: 5180MHz

Mkr1 5.19779 GHz
Ref 10 dBm Atten 10 dB 2.929 dBm
#lwrg
Log 1
10 R R -2 -
dB/ ,r"m M‘\
Offst i K
11 / ",

N / \

J
3

PAvg
100
W1 s2
53 FC
ARA
Center 5.2 GHz Span 30 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000 pts)
Data Rate: 6Mbps Channel Frequency: 5200MHz
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A TUVRheinland®

Ref 10 dBm

Atten 10 dB

Mkr1 5.23767 GHz
-2.601 dBm

#Bwrg
Log

10
dB/f

P

™

Offst

11 i

y

dB

Phiorg
100

W1 S2
53 FC

Center 5.24 GHz
#Res BW 1 MHz

#WVBW 3 MHz

Span 30 MHz
Sweep 19.98 ms (1000 pts)

Data Rate: 6Mbps

Channel Frequency: 5240MHz

Ref 10 dBm

Atten 10 dB

Mkr1 5.17785 GHz
6.721 dBm

#Borg
Log

10
dB/

Offst
11

dB

Phorg
100

W1 52
53 FC

Center 5.18 GHz
#Res BW 1 MHz

#WBW 3 MHz

Span 30 MHz
Sweep 19.98 ms (1000 pts)

Data Rate: 24Mbps

Channel Frequency: 5180MHz

Test Report No.: 01200178 001
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A TUVRheinland®

Ref 10 dBm Atten 10 dB

Mkr1 5.20194 GHz
-2.027 dBm

#Bwrg
Log

10

dB/

O RIS S IO
‘...\.\

Offst
1

dB

Phorg
100

W1 s2
53 FC

Center 5.2 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 30 MHz
Sweep 19.98 ms (1000 pis)

Data Rate: 24Mbps

Channel Frequency: 5200MHz

Ref 10 dBm Atten 10 dB

Mkr1 5.23884 GHz
-2.148 dBm

#Bwrg
Log

10

Al

1
-?M

-

dB/

ki,

Offst i

11

dB

Phiorg
100

W1 S2
53 FC

Center 5.24 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 30 MHz
Sweep 19.98 ms (1000 pis)

Data Rate: 24Mbps

Channel Frequency: 5240MHz

Test Report No.: 01200178 001
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A TUVRheinland®

Ref 10 dBm

Atten 10 dB

Mkr1 5.18221 GHz
6.62 dBm

#lrg
Log

10
dB/f

is .

Wraidnd

Offst
1

dB

PAwg
100

W1 S2
53 FC

Center 5.18 GHz
#Res BW 1 MHz

Span 30 MHz

#VBW 3 MHz Sweep 19.98 ms (1000 pts)

Data Rate: 54Mbps

Channel Frequency: 5180MHz

Ref 10 dBm

Atten 10 dB

Mkr1 5.20368 GHz
-3.825 dBm

#Bwrg
Log

10
dB/f

Offst
11

dB

Phiorg
100

W1 S2
53 FC

Center 5.2 GHz
#Res BW 1 MHz

Span 30 MHz

#VBW 3 MHz Sweep 19.98 ms (1000 pts)

Data Rate: 54Mbps

Channel Frequency: 5200MHz

Test Report No.: 01200178 001
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Mkr1 524089 GHz
Ref 10 dBm Atten 10 dB -3.545 dBm
#Awg
Log 1

l':” B e --.u.,,?.mqwm\

Phwrg
100

w1 S2
S3 FC

Center 5.24 GHz Span 30 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.983 ms (1000 pts)

Data Rate: 54Mbps Channel Frequency: 5240MHz
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Modulation: 802.11n

Data Rate Channel No Frequency Total PPSD Limit Margin
(Mbps) ' (MHz) (dBm) (dBm) (dB)

36 5180 -6.74 04.00 -10.74

6.5 40 5200 -4.43 04.00 -08.43
48 5240 -3.81 04.00 -07.81

36 5180 -6.80 04.00 -10.80

39 40 5200 -2.57 04.00 -06.57
48 5240 -3.64 04.00 -07.64

36 5180 -6.75 04.00 -10.75

65 40 5200 -4.17 04.00 -08.17
48 5240 -3.42 04.00 -07.42

Mkr1 5.17875 GHz

Ref 10 dBm Atten 10 dB 674 dBm
#Avg

Log

10 L

dB/ prsbovs st et oot o p i

3 f ]
/ \

PAvg |wet” R
100
w1 S2
53 FC

AR,
Center 5.18 GHz Span 30 MHz
#Res BW 1 MHz #WVBW 3 MHz Sweep 19.98 ms (1000 pts)

Data Rate: 6.5Mbps Channel Frequency: 5180MHz
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Mkr1 5.20254 GHz

Ref 10 dBm Atten 10 dB 4.436 dBm
#hAvg

Log .

10 i R RTOTY.-+1 SRR R

dB/ i o T T

"o \
dB / \\

2l
Phorg
100
w1 s2
53 FC
AR
Center 5.2 GHz Span 30 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.983 ms (1000 pts)
Data Rate: 6.5Mbps Channel Frequency: 5200MHz
Mkr1 5.24089 GHz
Ref 10 dBm Atten 10 dB -3.818 dBm
#Bwrg
Log 1
10 ol e 1
dB/ o T T
Offst
1
dB X \\
Pixrg
100
W1 s2
53 FC
AR
Center 5.24 GHz Span 30 MHz
#Res BW 1 MHz H#VBW 3 MHz Sweep 19.98 ms (1000 pis)
Data Rate: 6.5Mbps Channel Frequency: 5240MHz
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Mkr1 5.18188 GHz

Ref 10 dBm Atten 10 dB £.809 dBm
#Bvrg

Log

10 L

dB/ P g bt -,,-rw-?---«w—n%

- N
/ \

Phvyg _,,.-W"'MJ e
100
W1 s2
S3 FC

AR
Center 5.18 GHz Span 30 MHz
#Res BW 1 MHz #VBW 3 MH=z Sweep 19.98 ms (1000 pts)

Data Rate: 39Mbps Channel Frequency: 5180MHz

Mkr1 5.20272 GHz

Ref 10 dBm Atten 10 dB 2576 dBm
#Mwg

Log 1

10 R . AT U IO

dB/ - N

o / \
" / '\

] ...,....-r*/ N e

Pixrg
100
W1 s2
53 FC

AR
Center 5.2 GHz Span 30 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.983 ms (1000 pts)

Data Rate: 39Mbps Channel Frequency: 5200MHz
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A TUVRheinland®

Ref 10 dBm Atten 10 dB

Mkr1 5.23863 GHz
-3.641 dBm

#PAwg
Log

10
dB/

WW

M«mmw

Offst
11

dB

PAwg
100

w1 s2
53 FC

Center 5.24 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 30 MHz
Sweep 19.98 ms (1000 pts)

Data Rate: 39Mbps

Channel Frequency: 5240MHz

Ref 10 dBm Atten 10 dB

Mkr1 5.17782 GHz
6.751 dBm

#Bwrg
Log

10

R

dB/ P

Offst
11

dB

PAwg
100

w1 s2
53 FC

Center 5.18 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 30 MHz
Sweep 19.98 ms (1000 pis)

Data Rate: 65Mbps

Channel Frequency: 5180MHz

Test Report No.: 01200178 001
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A TUVRheinland®

Mkr1 5.20281 GHz

Ref 10 dBm Atten 10 dB A4.171 dBm
#PAwg

Log X

10 [ty L o P ety Ly s i,

dB/ r{_’—-m-l-ﬁr- v 15‘1‘

Offst
11

dB /

w.-mﬂi""'ﬂ ia NN
PhAvg
100
w1 52
53 FC
AA
Center 5.2 GHz Span 30 MHz

#Res BW 1 MHz

#VBW 3 MH=z Sweep 19.98 ms (1000 pts)

Data Rate: 65Mbps

Channel Frequency: 5200MHz

Ref 10 dBm

Atten 10 dB

Mkr1 5.23872 GHz
-3.42 dBm

#Bvg
Log

10
dB/

L |

o

Offst
11

dB /

Phorg
100

W1 52
53 FC

Center 5.24 GHz
#Res BW 1 MHz

Span 30 MHz

#VBW 3 MHz Sweep 19.98 ms (1000 pts)

Data Rate: 65Mbps

Channel Frequency: 5240MHz
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Peak Excursion
Result

Test Specification
Requirement

Test Method:

Test Result:

A_ TUVRheinland®

Section 15.407 (a)
Pass

FCC Part 15 Section 15.407 (a)

The ratio of the peak excursion of the modulation envelope (measured
using a peak hold function) to the maximum conducted output power shall
not exceed 13 dB across any 1 MHz bandwidth or the emission bandwidth
whichever is less.

EUT 10 dB Attenuator Spectrum Analyzer

Note: For peak excursion measurement 2nd trace created using settings as described in method Peak
power spectral density (PPSD) and testing each modulation mode on a single channel is sufficient to
demonstrate compliance with the peak excursion requirement

PR | Cannel o, | Freduency EF(’dB)k Lmit Margin
6 40 5180 10.2 13 -2.8
24 40 5200 8.48 13 -4.52
57 40 5240 8.24 13 -4.76
6.5 40 5240 7.85 13 -5.15
39 40 5300 9.92 13 -3.08
65 40 5320 9.16 13 -3.84

Test Report No.: 01200178 001 Date: 22.01.2013 Page 41 of 53
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A TUVRheinland®

Ref 15 dBm Atten 1

Mkr1 5.203675 GHz

5 dB -3.402 dBm

#log
Log

——

10
dB/

-

=

Offst
11

<

dB
DI

i

—

R

N
\

6.8
dBm

Phwvg
100

M1 W2
53 FC

AN

Center 5.2 GHz
#Res BW 1 MHz

Span 30 MHz

#VBW 3 MHz Sweep 8 ms (101 pts)

Data Rate: 6Mbps

Channel Frequency: 5200MHz

Ref 15 dBm Atten 1

Mkr1 5.201125 GHz

5 dB -3.487 dBm

#hlvg
Log

10
dB/

Vo]

Offst
11

/

g

dB
DI

ul

N

11
5.0 Thif
dBm

-"il'-J'-.-'l'.'w' T h‘l"ﬂ

.

/
i
./

Phvg
100

M1 W2
53 FC

AN

Center 5.2 GHz
#Res BW 1 MHz

Span 30 MHz

#VBW 3 MHz Sweep 8 ms (101 pts)

Data Rate: 24Mbps

Channel Frequency: 5200MHz
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A TUVRheinland®

Ref 15 dBm Atten 1

Mkr1 5.202925 GHz

a2 dB 4.343 dBm

#Awvg
Log

10
dB/f

/”‘W‘

bt Pyt [, e

[

e

1

M-‘k.\-%

Center 5.2 GHz
#Res BW 1 MHz

Span 30 MH=z

#VBW 3 MH=z Sweep 8 ms {401 pts)

Data Rate: 54Mbps

Channel Frequency: 5200MHz

Ref 15 dBm Atten 1

Mkr1 5.203300 GHz

5dB -3.656 dBm

#Bwrg
Log

10
dB/f

J/_,.«-AW\/“\'*

s

.ot [ ]

T

)

Offst .

11

N

dB
DI

\hy

4.2
dBm

Phvg
100

T )

M1 W2
53 FC

AA

Center 5.2 GHz
#Res BW 1 MHz

Span 30 MHz

#VBW 3 MHz Sweep 8 ms {401 pts)

Data Rate: 6.5Mbps

Channel Frequency: 5200MHz
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Ref 15 dBm Atten 1

5dB

Mkr1 5.202175 GHz
-3.621 dBm

#log
Log

10
dB/ ;

Pl

sty

Offst /f'

DI

6.3
dBm

R
ey

dB
100

M1 W2
83 FC

AN

Center 5.2 GHz
#Res BW 1 MHz

#VBW 3 MH=z

Span 30 MHz
Sweep 8 ms (401 pts)

Data Rate: 39Mbps

Channel Frequency: 5200MHz

Ref 15 dBm

Atten 15 dB

Mkr1 5.197825 GHz
4.96 dBm

#Bwrg
Log

10
dB/

™%

\,

\*ﬁx

“J

M1 W2
53 FC

Center 5.2 GHz
#Res BW 1 MH=

#VBW 3 MH=z

Span 30 MH=z
Sweep 8 ms (401 pts)

Data Rate: 65Mbps

Channel Frequency: 5200MHz
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Band-edge Compliance

Result

Test Specification

Detector Function
Requirement

Test Method:

FCC Part 15 Subpart E
Peak and average

For transmitters operating in the 5.15-5.35 GHz band: all emissions outside
of the 5.15-5.35 GHz band shall not exceed an EIRP of -27dBm/MHz
(68.23dBuV/m at 3m). For transmitters operating in the 5.47-5.725 GHz

band: all emissions outside of the 5.47-5.725 GHz band shall not exceed
an EIRP of -27 dBm/MHz.(68.23dBuV/m at 3m)

A

Semi-anechoic Chamber

3m

EUT

I y Turntable

Ground Plane

Pre-Amplifier

A_ TUVRheinland®

Section 15.209/15.407

Pass

Measuring Receiver /

Spectrum Analyzer

Test Report No.: 01200178 001

Date: 22.01.2013
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Test Results for Chip Antenna

Data Rate Fundamental Limit Margin
Protocol (Mbps) Frequency Value at Band Edge (dBuv/m) (dB)
(MHz)
Frequency Value
(MHz) (dBuVv/m)
5 5180 5150(Pk) 60.05 68.23 -08.18
5180 5150(Av) 46.58 54.00 -7.42
5180 5150(Pk) 58.90 68.23 -9.33
802.11a 24
5180 5150(Av) 46.80 54.00 -7.20
54 5180 5150(Pk) 59.25 68.23 -8.98
5180 5150(Av) 46.56 54.00 -7.44
6.5 5180 5150(Pk) 57.42 68.23 -10.81
' 5180 5150(Av) 40.66 54.00 -13.34
5180 5150(Pk) 56.01 68.23 -12.22
802.11n 39
5180 5150(Av) 40.03 54.00 -13.97
65 5180 5150(Pk) 57.80 68.23 -10.43
5180 5150(Av) 40.03 54.00 -13.97
Test Results for External Antenna
Fundamental L .
Data Rate Limit Margin
Protocol (Mbps) Frequency Value at Band Edge (dBuV/m) (dB)
(MHz)
Frequency Value
(MHz) (dBuVv/m)
6 5180 5150(Pk) 60.29 68.23 -7.94
5180 5150(Av) 46.47 54.00 -7.53
5180 5150(Pk) 59.64 68.23 -8.59
802.11a 24
5180 5150(Av) 47.62 54.00 -6.38
54 5180 5150(Pk) 59.63 68.23 -8.60
5180 5150(Av) 46.85 54.00 -7.15
6.5 5180 5150(Pk) 58.48 68.23 -9.75
' 5180 5150(Av) 41.69 54.00 -12.31
5180 5150(Pk) 56.70 68.23 -11.53
802.11n 39
5180 5150(Av) 41.65 54.00 -12.35
65 5180 5150(Pk) 58.12 68.23 -10.11
5180 5150(Av) 41.62 54.00 -12.38
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Radiated Spurious Emissions and
Restricted bands of operation Section 15.209 /15.205/15.407 (b) (6)

Result Pass

Test Specification FCC Part 15 Section 15.209

Test Method ANSI C63.4-2003

Measurement Location Semi Anechoic Chamber

Measuring Distance 3m

Detection QP for frequency below 1GHz, Peak/Average for frequency above
1GHz

Requirement Should Comply with the limits stated in the below table.

Limit for Radiated Emission of Section 15.2009:

Frequency Field strength Field strength Distance of
(MHz) (uVv/m) (dBuV/m) Measurement (m)
0.009 — 0.490 2400/F(kHz) 48.50 — 13.80 300*
0.490 — 1.705 24000/F(kHz) 33.80 — 23.00 30*
1.705 -30 30 29.54 30*
30-88 100 40.0 3
88-216 150 43.5 3
216-960 200 46.0 3
Above 960 500 54.0 3

Remark: * the limit shows in the table above of frequency range 0.009 — 0.490, 0.490 — 1.705 MHz and
1.705-30MHz is at 300 meter, 30 meter and 30 meter range respectively, which corresponds
To 88,50 — 53.80, 53.80 — 43.00 and 49.5dBuV/m at 3m range by extrapolation calculation and
The measurement of loop antenna

The emission limits shown in the above table are based on measurements employing a CISPR
quasi-peak detector except for the frequency bands 9-90 kHz, 110-490 kHz and above 1000
MHz Radiated emission limits in these three bands are based on measurements employing an
average detector.
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Test results:

For frequency Range 30 MHz - 1 GHz

Worst case emissions observed are listed below.

Polarization Fr(zlt\q/ll:_'ezr;cy Fie(léjBit\r/(/ar:?th (dI;Ln\]/i/tm) Margin (dB)

45.94 31.25 40 -8.75

47.9 30.54 40 -9.46

64.82 26.42 40 -13.58

98.64 30.78 43.5 -12.72

v 100.64 32.83 435 -10.67
144.7 24.13 43.5 -19.37

200.46 28.67 435 -14.83

220.64 30.64 43.5 -12.86

48.26 27.9 40 -12.1

279.96 28.67 46 -17.33

: 355 32.3 46 -13.7
452.01 34.49 46 -11.51

Test Results for Chip Antenna

Note: No Harmonics were found
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Data Rate Channel Frequenc Measured Limit Margin
Protocol (Mbps) Frequency | Polarization (I?/IHZ) Y| field Strength (dBpV/m) (dg)
P (MHz) (dBuV/m) H
5150(PK) 58.53 68.23 -9.7
v 5150(Av) 46.43 54.00 -7.57
5180(PK) 91.05 * -
5180(Av) 82.74 * -
5180
5150(PK) 60.05 68.23 -8.18
5 H 5150(Av) 46.58 54.00 -7.42
5180(PK) 103.44 * -
5180(Av) 94.46 * -
v 5240(PK) 95.43 * -
5240(Av) 87.40 * -
5240
H 5240(PK) 107.01 * -
5240(Av) 98.74 * -
5150(PK) 58.90 68.23 -9.33
v 5150(Av) 46.42 54.00 -7.58
5180(Pk) 92.40 * -
5180(Av) 82.50 * -
5180
5150(Pk) 58.48 68.23 -9.75
5150(Av) 46.80 54 -7.2
802.11a 24 H
5180(Pk) 104.23 * -
5180(Av) 94.65 * -
v 5240(Pk) 96.86 * -
5240(Av) 86.89 * -
5240
H 5240(Pk) 109.52 * -
5240(Av) 99.57 * -
5150(PK) 58.92 68.23 -9.31
v 5150(Av) 46.38 54 -7.62
5180(Pk) 91.71 * -
5180(Av) 82.40 * -
5180
5150(Pk) 59.25 68.23 -8.98
£4 ’ 5150(Av) 46.56 54 -7.44
5180(Pk) 104.46 * -
5180(Av) 94.57 * -
v 5240(Pk) 95.20 * -
5240(Av) 85.10 * -
5240
H 5240(Pk) 106.30 * -
5240(Av) 97.19 * -
Protocol Data Rate F:':ehqaunennecly Polarization Frequency Meﬁélljerd Limit Margin
(Mbps) (MH2) (MHz) Strength (dBuVv/m) (dB)
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(dBuVv/m)
5150(Pk) 49.72 68.23 -18.51
5150(Av) 36.99 54.00 -17.01
5180(Pk) 92.56 * -
5180(Av) 82.32 * -
5180
5150(Pk) 57.42 68.23 -10.81
6.5 5150(Av) 40.65 54.00 -13.35
' 5180(Pk) 104.33 * -
5180(Av) 98.46 * -
5240(Pk) 97.47 * -
5240(Av) 86.83 * -
5240
5240(Pk) 108.16 * -
5240(Av) 97.93 * -
5150(Pk) 49.20 68.23 -19.03
5150(Av) 36.93 54.00 -17.07
5180(Pk) 93.25 * -
5180(Av) 81.62 * -
5180
5150(Pk) 56.10 68.23 -12.13
5150(Av) 40.03 54.00 -13.97
802.11n 39
5180(Pk) 105.48 * -
5180(Av) 94.07 * -
5240(Pk) 98.20 * -
5240(Av) 86.92 * -
5240
5240(Pk) 110.47 * -
5240(Av) 99.04 * -
5150(Pk) 49.35 68.23 -18.88
5150(Av) 36.90 54 -17.1
5180(Pk) 93.05 * -
5180(Av) 81.99 * -
5180
5150(Pk) 57.80 68.23 -10.43
- 5150(Av) 40.03 54.00 -13.97
5180(Pk) 104.09 * -
5180(Av) 93.73 * -
5240(Pk) 95.92 * -
5240(Av) 85.30 * -
5240
5240(Pk) 108.20 * -
5240(Av) 98.10 * -

* - -> Fundamental Frequency

P-->Peak detector
AV-->Average Detector

Test Results for External Antenna
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Note: No Harmonics were found

A_ TUVRheinland®

Channel N Mee}sured — :
Protocol Data Rate Frequency Polarizatio | Frequency field Limit Margin
(Mbps) (MH2) n (MHz) Strength (dBuv/m) (dB)
(dBpuVv/m)
5150(Pk) 59.24 68.23 -8.99
Vv 5150(Av) 46.47 54.00 -7.53
5180(Pk) 98.39 * -
5180(Av) 89.54 * -
5180
5150(Pk) 60.29 68.23 -7.94
5 H 5150(Av) 46.45 54.00 -7.55
5180(Pk) 92.04 * -
5180(Av) 83.12 * -
v 5240(Pk) 102.93 * -
5240(Av) 94.38 * -
5240
H 5240(Pk) 96.98 * -
5240(Av) 87.03 * -
5150(Pk) 59.62 68.23 -8.61
Vv 5150(Av) 47.62 54.00 -6.38
5180(Pk) 99.42 * -
5180(Av) 91.68 * -
5180
5150(Pk) 59.64 68.23 -8.59
5150(Av) 46.85 54 -7.15
802.11a 24 H
5180(Pk) 89.64 * -
5180(Av) 83.81 * -
v 5240(Pk) 104.48 * -
5240 5240(Av) 95.04 * -
H 5240(Pk) 97.24 * -
5240(Av) 88.02 * -
5150(Pk) 58.60 68.23 -9.63
Vv 5150(Av) 46.85 54.00 -7.15
5180(Pk) 101.52 * -
5180(Av) 93.46 * -
5180
5150(Pk) 59.63 68.23 -8.6
54 H 5150(Av) 46.58 54.00 -7.42
5180(Pk) 93.76 * -
5180(Av) 84.65 * -
v 5240(Pk) 104.01 * -
5240 5240(Av) 95.39 * -
H 5240(Pk) 96.50 * -
5240(Av) 87.47 * -
Measured
Protocol Data Rate Channel Polarization Frequency field Limit Margin
(Mbps) Frequency (MHz) Strength dBuv/m) (dB)
(dBuVv/m)
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5150(Pk) 50.73 68.23 -17.5
Vv 5150(Av) 38.64 54.00 -15.36
5180(Pk) 99.42 * -
5180 5180(Av) 88.71 * -
5150(Pk) 58.48 68.23 -9.75
6.5 5150(Av) 41.69 54.00 -12.31
5180(Pk) 92.41 * -
5180(Av) 82.67 * -
Vv 5240(Pk) 102.29 * -
5240 5240(Av) 96.29 * -
5240(Pk) 98.30 * -
5240(Av) 90.44 * -
5150(Pk) 49.82 68.23 -18.41
v 5150(Av) 37.81 54.00 -16.19
5180(Pk) 101.47 * -
5180 5180(Av) 93.67 * -
5150(Pk) 56.70 68.23 -11.53
39 5150(Av) 41.65 54.00 -12.35
802.11n 5180(Pk) 95.67 * -
5180(Av) 82.72 * -
v 5240(Pk) 105.31 * -
5240 5240(Av) 96.50 * -
5240(Pk) 99.39 * -
5240(Av) 89.59 * -
5150(Pk) 50.42 68.23 -17.81
v 5150(Av) 37.85 54.00 -16.15
5180(Pk) 102.68 * -
5180 5180(Av) 90.48 * -
5150(Pk) 58.12 68.23 -10.11
5150(Av) 41.62 54.00 -12.38
65 5180(Pk) 95.64 * -
5180(Av) 83.47 * -
v 5240(Pk) 103.83 * -
5240(Av) 95.93 * -
5240 5240(Pk) 98.36 * -
5240(Av) 87.83 * -
5700(Av) 103.83 * -
* - -> Fundamental Frequency
P-->Peak detector
AV-->Average Detector
GC Values for 5150-5250MHz
Data Rate GC GC GC GC
5180 MHz 5200 MHz 5220 MHz 5240 MHz
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6-mbps 35 55 55 55
9-mbps 35 55 55 55
12-mbps 35 55 55 55
18-mbps 35 55 55 55
24-mbps 35 55 55 55
36-mbps 35 55 55 55
48-mbps 35 50 50 50
54-mbps 35 50 50 50
MCS-0(6.5-mbps) 35 55 55 55
MCS-1(13-mbps) 35 55 55 55
MCS-2(19.5-mbps) 35 55 55 55
MCS-3(26-mbps) 35 55 55 55
MCS-4(39-mbps) 35 55 55 55
MCS-5(52-mbps) 35 55 55 55
MCS-6(58.5-mbps) 35 50 50 50
MCS-7(65-mbps) 35 50 50 50
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